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(57) The invention relates to a process for the prep- 
aration of cyclosporin A from Tolypocladium sp compris- 
ing in the step of preparing a fermented medium of said 
Tolypocladium sp. The fungal biomass is extracted of 
said fermented medium to obtain a methanol extract, 
which methanol is removed by evaporation to obtain a 
first residue. An ethyl acetate extract is prepared from 
the aqueous solution of said first residue, which is 
decolourized and concentrated to obtain a second resi- 
due, the second residue is subjected to a step of purifi- 
cation. 
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Description 

FIELD OF INVENTION 

5 This invention relates to a process for the preparation of cyclosporin A from Tolypocladium species as herein 

described. 

PRIOR ART 

10 It is generally known that cyclosporin A has a useful application as an immuno suppressive agent for the prevention 
of organ rejection in transplantation surgery. By the known process, cyclosporin is prepared as a complex by the culti- 
vation of the strain of Tolypocladium varium fungus species. Thus. British Patent no.2227489 discloses a microbial 
process for the production of a cyclosporin complex or its components viz, cyclosporin A, cyclosporin B and cyclosporin 
C. Such a known process suggests cultivating a strain of Tolypocladium varium fungus species to produce the 

is cyclosporin complex on a nutrient medium. The nutrient medium comprises carbon sources, organic and inorganic 
nitrogen sources and mineral salts, as are normally used in fermentation broths. The fermentation is carried out as 
usual under aerobic conditions at 25 to 30°C. The cyclosporin complex produced, is if desired, isolated and purified to 
produce a purified complex. 

The known art process suggests a preferred fermentation medium which contains peptone, ammonium sulphate 
20 and tryptone as nitrogen source. The preferred carbon sources are glucose, maltose and sorbitol. The culture Toly- 
pocladium varium sp nov. Cy/93 is deposited as NCAIM (P) F-001005. The known processes do not suggest a process 
of producing only cyclosporin A and of a high purity of not less than 98%. 

OR-IFHTS OF THE INVENTION 

25 

An object of this invention is to propose an improved process for the preparation of cyclosporin A. 
Another object of this invention is to propose a process for the preparation of cyclosporin A having a high yield. 
Yet another object of this invention is to propose a process for the preparation of cyclosporin A of substantially uni- 
form purity. 

30 

DESCRIPTION OF THE INVENTION 

The present invention employs a novel fungus Tolypocladium Sp. and deposited under NRRL No.18950. The char- 
acteristics of other species of Tolypocladium with reference to the species of the present invention are shown in Table 1 . 
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According to this invention there is provided a process for the preparation of cyclosporin A from Tolypocladium sp 
as herein described which comprises in subjecting said Tolypocladium sp to the step of fermentation in a nutrient 
medium to obtain a fermented medium extracting the fungal biomass of said fermented medium with methanol to obtain 
a methanol extract removing methanol from said extract by the step of evaporation to obtain a first residue, preparing 
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an aqueous solution of said first residue, preparing an ethyl acetate extract of said aqueous solution, decolourizing and 
concentrating said extract to obtain a second residue and then purifying the second residue chromatographically in two 
stages namely in a first stage on silica gel column as solid phase and a solvent mixture of hexane, chloroform and meth- 
anol as mobile phase and a second stage on resin column as solid phase and methanol as mobile phase. 

5 The process details are discussed in details subsequently wherein two types of fermentation techniques namely (i) 

Static and (ii) solid substrate fermentaions are described. 

In accordance with this invention, a small quantity of soil is made into a suspension in sterilized water and then 
diluted multifold with distilled water. A small portion of the diluted soil suspension is spread over a culture medium. 
The culture medium is maintained at a pH of, for example 6.5 and consists of dextrose, peptone, Agar and water. 

io Necessary amount of an agent such as streptomycin sulphate is added to the culture medium to prevent bacterial 
growth. 

The soil suspension prepared above is then spread on the above solid surface of the culture medium, taken on a 
suitable container such as petri dish. 

Incubation of the petri dishes is carried out at temperatures of around 22-30 c C. Substantial growth of fungal colo- 
rs nies are noticed after seven days. When the growth of fungal colony is considered satisfactory, the growth is terminated. 

The individual fungal colonies are transferred to small quantities of same culture medium held in test tubes which 
are sealed and stored at 25°C. 

The remnants of the colonies are examined under microscope and identified to generic level. One of them had the 
characteristics of the fungus Tolypocladium and the findings have already been given in Table-1. This Tofypocladium 
20 species of the present invention was grown in a nutrient medium containing glucose, peptone, casein acid hydrolysate 
and sterile water maintained at a pH between 4-6, inoculating loopfui of spore suspension of the species to agar slopes 
containing malt extract, yeast extract and agar at a pH of 4-6, incubating agar slopes till the culture attends the stage of 
operation. 

When sufficient growth is achieved, the culture is transferred to glass ampoules and subjected to lyophilisation. 

25 In the instance of obtaining cyclosporin A by solid-state fermentation, the master seed as obtained above is inocu- 
lated to a liquid medium. After sufficient growth the culture is transferred to solid substrate fermentation trays having 
sterilized wheat bran/rice bran and held at a pH of from 4 to 6. By maintaining a relative humidity of about 85 to 90% at 
temperature of 25 to 30°C. with aeration, growth of the fungus occurs on the solid substrate. Fungal growth along with 
the nutrient medium was extracted with methanol and was subjected to evaporation to obtain a first residue which was 

30 dissolved in sterile water to obtain an aqueous solution. An ethyl acetate extract of said aqueous solution is decolour- 
ized and concentrated to obtain a second residue. The second residue is subjected to two step column chromatography 
on a silica gel column for the first step and a resin column for the second step and wherein a solvent mixture of hexane, 
chloroform and methanol at the ratio 10:9:1 was employed as mobile phase for the first stage. For the second step of 
chromatography, methanol is used as mobile phase. Cyclosporin A of high purity is obtained in this two step chroma- 

35 tography. 

In the instance of the static fermentation method the master seed is inoculated to a liquid medium in too stages to 
build up the inoculum of the species. The medium comprising glucose, peptone, casein acid hydrolysate and sterile 
water and incubated for 3-4 days is the first stage and 2-3 days is the second stage at 25°C and transferring the inocu- 
lum so obtained to the static fermentation medium comprising gluclose, glycerol, casein acid, hydrolysate, malt extract 
40 of peptone and DL-alpha amino butyric acid in sterile water at pH of 4-6 and allowing the fermentation for 21 days. The 
said medium comprises 2 to 6% of glucose, 2 to 5.5% of glycerol, 1 .5 to 5.5% of casein acid hydrolysate, 0.5 to 4.5% 
of malt extract, 0.25 to 2.5% of peptone, 0.1 to 3% of DL alpha amino butyric acid and remainder sterile water. 

By way of example, the medium contains 4% of glucose, 4% of glycerol, 3% of casein acid hydrolysate, 2% of malt 
extract. 1% of peptone, 0.5% of DL-alpha amino butyric acid. 
45 The yield of cyclosporine A becomes substantially low if the ingredients are incorporated beyond the given range. 

The biomass of the Tolypocladium fungus grown in the said static fermentation medium is filtered and the fungal 
biomass thus recovered is subjected to extraction in an organic solvent, such as methanol Methanol is evaporated from 
the methanol extracted to obtain a first residue, the residue is dissolved in distilled water to obtain an aqueous solution, 
which is extracted with ethyl acetate to obtain an ethyl acetate extract. The extract is washed with sodium and evapo- 
50 rated to obtain a second residue and this residue is subjected to a two stage column chromatographic separation, as 
described hereinabove. 

Both the steps of column chromatography provided a yield of cyclosporin A of 98% purity. 

In the following flow diagram, we have explained a typical process of preparation of cyclosporin A by using the step 
of static fermentation. 
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TABLE 2 
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Yield of Cyclosporin A by the process of present invention by static fermentation. 


Experiment 


Yield of cyclosporin A (mg/lit of medium) 


% Purity 




Crude form 


Pure form 




1. 


1519.6 


1132.0 


98.2 


2. 


1798.0 


1268.8 


98.5 


3. 


1889.0 


1226.4 


99.6 


4. 


1749.8 


1280.0 


100.0 


5. 


1801.4 


1238.0 


99.9 


6. 


1887,0 


1394.0 


99.9 


Mean 


1774.1 


1256.3 


99.4 
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A process for preparation of cyclosporin A by solid substrate fermentation (SSF) as described below. 
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Claims 



1 . A process for the preparation of cyclosporin A from Tolypocladium sp as herein described which comprises in sub- 
jecting said Totypocladium sp to the step of fermentation in a nutrient medium to obtain a fermented medium, 
extracting the fungal biomass of said fermented medium with methanol to obtain a methanol extract, removing 
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methanol from said extract by the step of evaporation to obtain a first residue, preparing an aqueous solution of said 
first residue, preparin an ethyl acetate extract of said aqueous solution, decolourizing and concentrating said 
extract to obtain a second residue and then purifying the second residue chromatographically in two stages namely 
in a first stage on silica gel coloumn as solid phase and a solvent mixture of hexane, chloroform and methanol as 
5 mobile phase and a second stage on resin column as solid phase and methanol as mobile phase. 

2. A process as claimed in claim 1 wherein the step of fermentation is carried out by static fermentation. 

3. A process as claimed in claim 1 wherein the step of fermentation is carried out by solid substrate fermentation. 

W 4. A process as claimed in claim 1 wherein said Tolypocladium Sp inoculated into the nutrient medium is a master 
seed. 

5. A process as claimed in claim 4 comprising in suspending spores of said Tolypocladium Sp in a medium containing 
is glucose, peptone, casein acid, hydrolysate and sterile water maintained at a pH between 4-6, inoculating loopful of 

spore suspension of the species to agar slopes containing malt extract, yeast extract and agar at a pH of 4-6. incu- 
bating agar slopes till the culture attends the stage of sporeulation to obtain the master seed. 

6. A process as claimed in claim 1 , which comprises the step of building up of the inoculum of the species in at least 
20 a two stage process tor inoculation into the fermentation medium. 

7. A process as claimed in claim 6 wherein said first stage step coprises in transferring the master seed to the medium 
containing glucose, peptone, casein acid hydrolysate and sterile water at a pH of 4-6, allowing the growth for 3-4 
days. 

25 

8. A process as claimed in claim 6 wherein said second stage step comprises in transferring the culture obtained from 
the first stage to a medium containing glucose, peptone, casein acid hydrolysate and sterile water at a pH of 4-6 
allowing the growth for 2-3 days. 

30 9. A process as claimed in claim 5, wherein the step of incubation is carried out for a period of 10-1 4 days. 

10. A process as claimed in claims 1 and 2, wherein the nutrient medium comprises glucose, glycerol, casein acid 
hydrolysate, malt extract, peptone and DL a- amino butyric acid in sterile water at a pH of 4-6. 

35 1 1 . A process as claimed in claim 1 0 wherein said medium comprises 2 to 6% of glucose, 2 to 5.5% of glycerol, 1 .5 to 
5.5% of casein acid hydrolysate. 0.5 to 4.5% of malt extract, 0.25 to 2.5% of peptone, o.1 to 3% of DL. alpha amino 
butyric acid and remainder sterile water. 

1 2. A process as claimed in claim 1 , wherein said step of decolonization is carried out by washing ethyl acetate extract 
40 with sodium bicarbonate solution followed by water. 

1 3. A process as claimed in claim 1 , wherein the methanol extract of said biomass is prepared by shaking the biomass 
with methanol and subjecting methanol extract so obtained to flash evaporation to obtain a pasty residue. 

45 14. A process as claimed in claim 13, wherein the methanol residue is dissolved in distilled water to obtain an aqueous 
solution and then extracted with ethyl acetate to obtain an ethyl acetate fraction extract which is treated with sodium 
bicarbonate and washed with water. 

1 5. A process as claimed in claim 1 4 wherein, the concentration of ethyl acetate fraction is obtained by the step of flash 
so evaporation. 

16. A process as claimed in claim 1, wherein said solvent mixture is made of hexane, chloroform and methanol in the 
respective ratio of 1 0 :9 : 1 . 
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